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on the roots of young peach trees taken from
(Photo by author.)
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INSECTS AND DISEASES LIABLE TO BE
INTRODUCED INTO MISSISSIPPI.

and trucking interests of tht
by new and increasingly complex probOne of the more important of the present day problems con-i
lems.
fronting the fruit grower and trucker is the danger of obtaining in-i
jurious insect pests and diseases on the young trees and plants thatt

The rapidly growing

fruit raising

State are being accompanied

i

nor are the nurserymen to be held entirely
In many cases it seems almost impossible to keep stock free from diseases because the latter are so widely
distributed and so insidious in their attacks. Moreover, it is verjv
often the case that an insect or a disease does not manifest itself on
a young tree, having just begun its attack, and consequently it is:

he buys from nurserymen

;

responsible for diseased stock.

impossible to

know

that a tree or plant

is

affected until

it

j

becomes-

to examine
minutely every plant or tree that leaves a nursery and it is certainljv
not a very difficult thing for a diseased specimen to be included unconThere must be examinations and caresciously among healthy ones.
at the nursery and at the farm
ful ones, at both ends of the line
Moreover, in order to make an intelligent examination, a fruit groweii!
or trucker must be familiar with the pests and diseases that are dangerous.
It is the purpose of this bulletin to give information that wil
enable purchasers of nursery stock to recognize and eliminate infestec

considerably older.

Again,

it

is

practically impossible

—

and diseased

trees

and

I

.

plants.

The following insects and parasitic diseases are very Hable tc
be obtained on nursery stock and are considered dangerous. If an>
one of them is suspected to be present on the stock purchased, sucli
trees or plants should either be destroyed or treated as we shall hereafter indicate:

San Jose

scale

insect

(Aspidiotus perniciosus Com.)

The new peach scale (Aulacaspis pentagona Targ.)
The woolly aphis of apple (Schizoneura langeira Hausmann.))
The strawberry root louse (Aphis forbesi Weed.)
;
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The Mexican cotton boll weevil (Anthonomus grandis Boh.)
Black knot of plum (Plowrightia morbosa, Schw.)
Crown gall (Dendrophagus globosus Tourney.)
Rosette of peach and plum.
The San Jose

Fig.

2.

—A, scales on branch;

f,

Scale.

female scale; m, male scale; y, young

—

young, unprotected scale insect all greatly enlarged.
B, branch showing scales as they appear to the unaided eye.

scales; a,

(Original.)

Probably no single insect

in the

United States has been the subject

and experimentation than the San Jos6 scale (Aspidiotus pemiciosus), and small wonder, for there is no insect that is

of

more

discussion

capable of producing greater injury to the fruit interests of our country
than this one. As near as can be determined, this insect was introduced into the grounds of Mr. James Lick, of San Jose, California,
It soon spread to adjoining orchards where
in the early seventies.
it was found and first described by Professor J. H. Comstock in 1880,
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who quickly recognized its capabilities as an orchard pest, for he
named it pemiciosus, the pernicious scale. By '86 and '87 it had
been imported on fruit trees into eastern nurseries, and from this time
began to spread over the East and South. Mr. Marlatt, of the United
States Bureau of Entomology, has lately found this insect on native
trees in a remote province of China where there seems to have been
no introduction of foreign trees or fruit. He, therefore, concludes
that the scale must be a native of China and that it has been intro-

duced into

this

country on imported plants.

Description ot the insect.- -It must be borne m mind that the
San Jose scale is a very small insect often smaller than the head of
an ordinary pin. Moreover, the female, except for a few hours immediately after burth, lives beneath a hard, waxy scale and consequently
is

well protected.

and about the size
and from a single

This scale

is

of a pin-head.

circular in outline, slightly conical,

The

rate of increase

is

very great

upon thousands of individuals may develop in a season and the tree may become literally covered from the trunk to the outermost branches in two or three years.
The young scales are whitish in color, but later they turn dark and
It is difficult to find the scales
are hard to distinguish from the bark.
on a tree at the beginning of an infestation, for they are, of course,
few in number and very small; but later, when the insect becomes
abundant, the branches assume an ash-gray color and present a scurfy
appearance. The females are wingless but the males possess two
delicate wings, and when mature crawl out from beneath their scales
and fly away.
infestation thousands

This insect has
beak, which

is

its

mouth-parts modified into a long, slender

inserted through the outer bark into the tender tissues

of the tree thus enabling the insect to suck the juices from the plant;

and, where the scales are in abundance, the tree

is

greatly

weakened

or kflled outright.
Life history.

wax

scales.

—The

From

immature

are produced in great numbers.

and can be

insects pass the winter beneath the

the middle to the latter part of May, the young

They look

like

sm?.ll

yellow

plainly seen with the unaided eye after they issue

lice,

from

beneath the scales and are actively crawling over the bark of the
the infested plants.

Instead of laying eggs the mother insect brings
young alive, after which she dies. In a short time after
bu-th the young crawl out from under the old scale and begin scurryforth her
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ing about over the tree in searcl; of places to settle.
In a few hours
they settle down, insert their beaks through the bark, begin secreting
a scale and growing in eamest. Messrs. Lowe and Parrot t give 49.5
days as the average period of growth in New York, but I believe this

somewhat shorter here although I have no absolute data on
If the brood in
May, which I have repeatedly
seen, is the first brood, and a brood appears every fifty days, there
are certainly four broods in this latitude during a season. The last
brood in autumn passes the winter in hibernation beneath scales.
period

is

this particular point.

Plants liable to infestation.

— Peaches,

pears, apples, plums, rose,

pecan, elm, almond, apricot, maple, chestnut, com, sugar ame, currant,

persinmion, quince, raspberry, gooseberry, osage orange, hawthome,

some

willow, cheiTy, etc., are

of the plants affected ^with the

San Jos6

scale insect.

3Ieans of distribution.

—

Since these insects, males excepted, live
a fixed life they are distributed entirely by outside agencies. High
winds breaking off leaves and blowing them here and there scatter
these pests to some extent. The young insects, no doubt, cling to
the feet of bii*ds and large insects and are carried from tree to tree.

They become attached

to the horses, harness, plows, cultivators, etc.,

used in cultivating the orchard and
parts of the farm.

occurring over local

in this

The foregoing methods
The spread of
areas.

way

other

are carried

of distribution are those
this insect

from state to

—

very largety due to its transportation on nursery stock young
trees, scions, buds, etc.— that may be infested with living scales.
This is midoubtedly the manner in which the insects came into the
state

is

United States, and

We

find

it

in

it

is

the

way by which

Vicksburg on trees bought

it

came

into Mississippi.

in Florida, in

Guntown

on trees from a nursery in Georgia, in Ellisville on trees from a nursery
Mississippi
in Tennessee, and so it goes ever>' where in the state.
has no law requiring the inspection of nurserj^ stock and the fumigation of the same with hydrocyanic acid gas before entering the state.
Such a law should be enacted at once to protect the fruit growers
in the future from this insect and other pests and infectious diseases.
Precautions to

Ire

taken.

—Every

purchaser of

fruit

trees should

that his trees be accompanied by a certificiite of inspection
from a competent entomologist to the effect that th(\v are free from
scale, and he sliould also demand a sworn statement that his trees
have been fumigated with hydrocyanic acid gas. The buyer should

demand
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examine the trees himself very carefully

infested ones.

If,

for the scale

and destroy

after these precautions, the insect becomes present

spray with the lime-salt-sulphur mixture (see page
Bulletin No. 90 of this Station will furnish full
15 for formula).
information regarding the manner of treatment for the retardation
of ^development and extermination of the scale.
in the orchard,

The New Peach

Scale.

C

Fig.

—The new peach
—natural
male
—enlarged.
3.

scale,

scales

size;

scales

Bureau Ent., U.

S.

b,

a,

branch covered with male and female
c, male scale; d, group of

female scale;
(After

Howard,

Yearbook

for

1894,

Dept., Agriculture.)

This is often called the West Indian peach scale because it is
thought that this insect came to the United States from the West
Indies.
It has been found in California, Massachusetts, Washington,
D. C, Georgia, Alabama, Louisiana, and Florida.
In Georgia it has

shown

its capabilities as a destructive insect, for Professor W. M.
Scott records the destruction of 10,000 trees at Irby by this pest.
If it should be introduced into this State and maintain its relatively

destructive ability,

it would prove a very serious pest indeed.
Every
grower ought to become familiar enough with its general appearance to make a reasonable guess at it if present on his trees. A close

fruit

watch

are

for

it

should be maintained.

Description—The adult female scales, as shown by figure 3,
more or less circular in outline but gray in color and are quite
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inconspicuous on the bark of a tree.

scales of the

7

male

are,

or

the other hand, very noticeable because they are white and when
the insects are abundant "the trees frequently appear as though white-

washed, from the masses of these male scales." The diiTcrcnce
shape of the scales of the two sexes is well shown by figure 3.
Life history.— Dr.

L.

0.

found "only

Howard

tells

in

us that in Washington,

mature female."
There are three generations in the latitude of Washington, and perhaps a fourth this far south, although no one so far as I know has
investigated this point. At any rate, its rapidity of multiplication
is amply sufficient to make it a dangerous pest and one for which
we should be on the constant lookout.
D. C.,the insect

is

Precautions to be taken.

in the condition of the

—The

same precautions should be taken

as in the case of the San Jose scale and the same remedies are applicable to the

new peach
Tlie

Fig.

4—Roots

scale.

Woolly Aphis

ot

Apple.

from a two-year-old apple

excrescences caused

tree

by the woolly

showing the knotty
aphis.

This insect exists on the apple tree in two forms. One fonn
which is more often seen, is found on the trunk and branches and is
known as the woolly louse of the apple. The other form lives on the
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ground and is often
the more dangerous^

roots of the apple tree below the surface of the

known

as the apple-root plant-louse.

form and causes more injury than the
louse

This

more

is

of this insect

difficult to

detect

when the cause

and

is

aerial form.

Moreover, the root

trees often die

of death

from the

remains unknown.

effects

The

indi-

viduals found on the branches secrete a bluish- white, cottony, sub-

stance and since these

These

may

The

lice

congregate in colonies they are easily noticed.

be destroyed by two sprayings with kerosene emulsion.

and secrete a similar cottony
them conspicuous when sought for. They

root lice also live in groups

substance which makes

abnormal growths or knotty excrescences (Fig. 4) to form
These two characteristics, the cottony substance and
the knotty growth on the roots, ought to enable one to recognize this

also cause

on the

roots.

insect at once.

Trees affected with the woolly root

The

not grow vigorously.
yellow, sickly look.

Precautions.
for

Finally the tree

—Examine

the knotty growth

appear sickly and da

number and have a
blown down or dies.

is

pale

the roots of young apple trees carefully

and the

of the presence of this insect are

the affected trees.

lice,

leaves are less in

cottony substance
If evidences
noted it would be safest to destroy

roots should be thoroughly cleaned

save and plant the trees the
and then dipped for one minute

in

16

If it is desirable to

kerosene emulsion.

See

aration of this emulsion.

page

emulsion a liberal application of
leaves, but dust) should be

with

directions

for

for the

prep-

In addition to dipping the roots in kerosene
tobacco dust

made about

(not coarse stems or

the roots and then covered

soil.

Strawberry Root-louse.
This is a very serious pest of strawberry plants when it once
becomes established in a field. It is quite prevalent in Delaware
and Maryland and has been found in Florida and Alabama, and in
this State in one locality, at least.
It does its greatest injury by destroying the small feeding roots of the plant
are gone, the lice pass to the

main

roots

and finally, when these
and literally suck the life

from the plant.
Life history.— In the late fall the mature lice deposit their eggs
on the blades and petioles of the leaves of the plants where they remain
all winter.
In March and April the eggs hatch and these lice begin
multiplying rapidly but still_^remain upon the leaves and stems of

MISSISSIPPI
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—

5.
Strawbsrry root -lice clustered upon small rootlets ^ from
After Sanderson, from Ancrowns of plant— greatly enlarged.
nual Report of Delaware Expt. Station.)

the plants for a

month

or more.

Finally, in

May

(this

lime varies)

a common species of ant, known
carry the young lice below ground and to place them along the roots
In these
of the plants in galleries that the ants liave dug for them.
situations the lice begin to live upon the juices drawn from the tender
roots and finally become so numerous that they kill the plant.
as the small brown ant, begins to

The
one, yet

relation of these little ants to the lice

secreie a sweei substance

very fond.

It is

itously for the

To

known

to obtain this

is

quite a remarkable

The lice
honey aew of which the ants are
honey dew that the ants care so solic-

by no means not the only

case of the kind known.

as

lice.

return to the

life

history,

we find that the lice live throughout
and leaves of the i)lant, until finally

the summer, both upon the roots
in late autumn the winter eggs are again laid upon the leaves, thus

completing

the

life

cycle.
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—We

have seen that the eggs are laid on the leaves
It is, therefore, very easy to get plants
bearing the eggs if the nursery from which the plants come is troubled
with this pest. Moreover, the lice are readily transported on young
As a result, one should demand a certificate signed by a complants.
petent entomologist, certifying that the plants in the nursery from
which the purchase is being made are free from this louse.
If possible all purchased plants should be carefully examined
for eggs or lice and if found infested, I w^Duld advise that they be
destroyed.
If it is desired to save infested plants, they should be
dipped in a tobacco solution described on page 16.
Precautions.

and remain there

all

winter.

The Mexican Cotton Boll Weevil.

Fig.

6.—Mexican Cotton
size

Boll

below.

Weevil—much enlarged above;
(Photo by author.)

natural

It is probable that every one in the State has heard of the Mexican
Cotton Boll Weevil and knows something of its habits, appearance,
and injuries. I would emphasize the fact that it is a small, chocolate
colored beetle.
In the upper part of the picture it is shown very

much

enlarged.

be seen that

it

Below it is shown natural size from which it
no larger, if as large, as a common house fly.

is

will
It

MISSISSIPPI
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has a comparatively long proboscis, hard, horny, but smooth wingcovers, and two tooth-like projections on each front leg.
The teeth
can be seen in the picture and no other snout hcvilv with smooth
wing-covers, so far as

I

know, has them.

Life history.— Briefly, the female weevil

or fomis, and bolls of cotton with

makes

snout and

holes in the scjuares,

an egg in each
afterwards sealing the opening with a gluey substance. In
a few days eggs hatch into a small white gruV) which greedily eats
lier

l-«ys

hole,

boll.
The eflect on the squares is to
and to drop from the plant. In six to twelve
days the grub becomes grown and changes to what we call pupa.
After lying quietly in the fallen square a few days the pupa changes
to the adult weevil which comes out ready in about five or six days
to lay eggs again if it be a female. Bear in mind that this whole life

out the inside of the square or
cause

them

to flare

is passed in less than three weeks in the height of the season.
becomes cooler toward fall the period is lengthened. The adult
insects pass the winter by hiding away in protected nooks and crannies
about fences, farm buildings, under leaves, rubbish, etc.

history

As

it

Precautions.

cotton

as long as

—Although

this

insect

eventually

will

reach

our

we should do afl in our power to retard its coming
we c^'.n. To do this no cotton seed, cottonseed hulls, cotton

fields

yet

picking sacks that have been used or loose
weevils, or bolls

lint

cotton and no live

or squares containing eggs, larvae, or pupae should

be brought from the infested portions of Texas and Louisiana into
this State.

Black Knot of Plums.
This is a disease of American origin and first came into notice as
a destructive one from the northeastern part of the United States.
Now, it is widely distributed over the fruit growing area of this country.

Appearance— The name

of this disease

is

descriptive of

its

appear-

ance, for where a branch is attacked a black knot of varying si?.e and
shape is formed. Occasionally the knot encircles the branch, but
more often it extends along one side of the afl'ected member. If a

young twig is affected, it is often bent from its normal direction.
The knots sometimes become three or four inches long in a single
season and in the course of several years become much longer. Bear
in mind, that although young knots in the spring are velvety brown,
toward fall they become black and remain tiiat wa\- ever afterward.
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that

remember

Also

black knot affects ©nly

branches of a tree
whereas the next disease
of which we speak,
crown gall, affects only

the

the roots of trees.
Cause.

—The disease

is

caused by a low parasitic
plant, or fungus that at-

tacks the sappy layer of

the branches and causes

the

abnormal

known

as

growths

knots.

The

parasite during the seas

0n

develops

thousands

of

many
spores

by
by
other agencies to
which

are

blown

the wind or carried

Fig.

—Branches

plum tree showing
the knots produced by the black
knot disease. (Photo by author.)
7.

Precautions.

where
healthy trees
they probably start the
disease anew.

—Demand

a certificate from an entomologist to the
no black knot in the nursery^ in which the trees
Burn infected trees if by chance such are obtained

effect that there

were grown.

and paid

of

is

for.

Crown-gall and Hairy-root Disease.

Grown
peach

gall

is

and

a disease that affects plum, apricot, almond, and

and pear trees, grapes and raspberries,
do not mean to say unqualifiedly that tne same species of
crown gall attacks all of the above named plants but it is quite evident
that the disease on peach, called crown gall, is very similar to what
we call crown gall on apple. It has been thought, and, I believe,
etc.

trees,

also apple

I

held by some, that crown gall on the apple and peach are idenand inter-communicable, although recent work seems to show
that the apple form is distinct from the peach form.
is still

tical

MISSISSIPPI

Fig.

8.— Hairy-root
wSee

Furthermore,

Hedgcock

disease

Figure

it

expiori.mp:nt

1

station.

on apple.

(Ph®to by author.)

for crown-gall

seems from the very

13

on peach.

late studies of ^Ir.

George

Department of Agriculture that
W3 shall have to revise our ideas of the disease, crown gall. It seems
probable that two distinct diseases have heretofore been confused
under the one name crown-gall. These two diseases are now known
In figure 8, a typical example of the
as crown-gall and hairy-rool.

iU.

of the United States

hairy-root disease on apple

and seedling

trees

growing apple

and

is

is

shown.

It

affects

budded,

grafted,

present to some extent in nearly every nursery

trees.

Nature and appearance of Crown-gall and Hairy-root diseases.

—Figure

1

by a low

parasitic plant or fungus that enters the tissue of the roots

::and

shows the crown

gall

on peach.

The

disease

causes an abnormal growth, in the form of a knot, or

beneath the surface of the ground at the crown

of the root.

is

caused

gall, just

INSECTS AND DISEASES.
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The liairy-root disease of apple shown in figure 8 is easily recognized by the great number of small fibrous or hairy roots thrown
out in clusters from the main root.
Figure 9 shows the normal, healthy roots of an apple tree unaffected with crown gall.

The effect of these diseases
upon the length of life of
affected trees and the conta-

them is yet a
matter not fully determined.
Until both these questions regarding the two diseases, however, are settled we should
giousness of

consider hairy-root disease

crown

gall

and

obnoxious and take

every precaution to exclude

them from our farms

and

orchards.
Precauti&ns.

—

It

is

proba-

bly not always possible to detect these diseases

on young

trees, especially

the affec-

if

has not advanced far
enough to produce galls or
In no case
fibrous
roots.
tion

one accept affected
they can be detected.
If diseased trees are obtained
they should be destroyed rather
should
trees

Fig.

9.

—Normal

if

than planted.
roots of a healthy

apple tree.
Rosette of Peach and Pluni.

This disease affects the peach, almond and plum and is quite
prevalent in middle Georgia, the western portion of South Carolina
and
eastern Kansas.

m

—

Appearance. Affected trees show a characteristic appearance and
the disease can hardly be overlooked or mistaken for anything else.

MISSISSIPPI
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leaf buds do not grow in length and eonse(iueMtl\
he leaves are
crowded in a rosette or tuft and are small witli iinolled niar^nns. If
a tree is seriously afVeeted, tlie leaves ai)i)ear in tufts, or rosettes
on all the branches. The foliage fiiK.\lly turns yellow, then orange,
or red and eventaully shrivels and dies. The deatii of the tree usually
takes place before the end of the season.
I

Precautions.
in

— Here

again

it

is

impossible to detect the disease

nursery stock because the leaves are gone.

demand a
affected.

certificate

All one can do is to
from the nursery declaring the trees to be un-

If rosette is

discovered later on, every alVeeted tree

slioiiid

be dug up and burned.
Spraying and Dipping Mixtures.

LiME-SALT-SULPHUR WaSII FOR ScALK INSECTS.
This

is

a wash composed of lime,

salt,

and sulphur

in

the fol-

lowing proportions:

20

lbs.

quick lime.

15

tbs.

sulphur.

10

lbs. salt;

45 gallons of water.

How

to

make

tlie

wash.— In

the

quality of quick lime should be used.

first

place, om1\

tiie

wry

best

In the second place, two iron

kettles should be procured, each one holding at kvist ZO g, lions, but
the more they hold the better. The 20 pounds of lime should be sL-icked
W hen
in three or four gallons of hot water in one of the kettles.

nearly slacked, but before it quits boiling, add the 15
is
pounds of sulphur and enough hot water to make a thin paste of tfie
lime and sulphur. Stir the whole vigorously until they are thoroughly
mixed, then boil actively for 45 minutes. After the lime and sulphur
have actually boiled 45 ini miles add the ten pounds of salt, and boil
It will become necessar>' during the
vigorously 15 minutes more.
boiling to add a little hot water now and then to keep the Mixture
thin. When through boiling add enough hot water to make 45 gallons,
strain through a gunny sack, and appl\' iiot.

the lime

The two

kettles

spoken of above, are intended to funiish a cook-

If one has a
ing outfit for a small orchard, say of a thousand trees.
large scale,
mixture
on
a
this
make
to
obliged
is
large orchard and
power.
horse
or
of
20
boiler
15
a
buy
to
economical
it will be more

INSECTS AND DISEASES.
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A

discarded threshing engine that

capable of standing a pressure

is

answer admirably. The boiler should
of 5 or 6 pounds of steam
be connected with half a dozen barrels, or more, if desired. Some
will

be used for cooking the wash and some for heating
In this way, two or three wagons, each carrying a 45
the water.
gallon barrel spray pump, may be kept at work with no loss of time.

may

of the barrels

It will be found most satisfactory to have the barrels mounted on
a platform three or four feet high. Of course the mixture is made in

the same

manner and

in the

same proportion as when the

kettles

are used.

For pumps,

nozzles,

and methods

of application see Bulletin

No.

90 of this Station on the San Jose Scale.

Kerosene Emulsion,
This

and

is

a wash composed of kerosene

made according

is

2

lbs.

oil,

soap,

and

soft

water

to the following formula:

hard or

soft soap.

4 gallons soft water.

8 gallons kerosene

oil.

(if hard soap is used it should be shaved in fine
water over the fire and heat until it is thoroughly
Remove from the fire and add the oil. Then chum the
dissolved.
mixture until it forms a creamy, white emulsion. It will probably

Place the soap

pieces) in the

take ten or fifteen minutes of vigorous agitation to produce the emul-

When

sion.

make 80
which

is

the creamy mixture

gallons of mixture.

is

obtained, add enough water to

This will give a ten per cent, solution

as strong as the plants will stand.

If,

for

and oil fail to emulsify, the whole batch might as
and another attempt made.

any reason, the soap
thrown away

well be

Tobacco Solution.
a wash or solution made by boiling one pound of tobacco
an hour. If any of the water
boils away, add enough, when through boiling to make a gallon.
Immerse lice infested strawberry plants in this solution for one minute
This

is

leaves in one gallon of water for one-half

agitating

Bear

them while in the water.
in mind that only the lice

are killed by this solution and
that probably a majority of the eggs, if present, are not affected and
may afterwards hatch and reinfest the plants. The safest way "is

not to set out infested plants.

